Introduction
Polyovular follicles occur in the ovaries of many mammalian species, including women (see Hartman, 1926; Bacsich, 1949 Bacsich, -1950 Dawson, 1951; Bodemer & Warnick, 1961; Kent, 1962; Shehata, 1974; Papadaki, 1978) . They are frequent in the opossum and the bitch (Hartman, 1926) and in bitches 17% of follicles seem to be polyovular. In all species so far studied, follicles with more than one ovum are mainly binovular: in women in which 0-10-2-40% of follicles are polyovular, 97% of polyovular follicles are binovular, 2-5% triovular and 0-4% have >3 ova (Gougeon, 1981) .
Heredity seems to be one of the aetiological factors for polyovuly in hamsters (Plachot et al, 1977) and certain inbred strains of mice show a much higher proportion of ovaries with polyovular follicles (D. G. Whittingham, personal communication) . However, their mode of origin and poten¬ tial, as well as their developmental significance are still unknown. If they are able to ovulate such follicles could become a mechanism of dizygotic twinning in monovular species. Hartman (1926) suggested that polyovular follicles were the result of accidental development, when groups of oocytes linked previously by intercellular bridges fail to be individually surrounded by follicle cells at the moment of follicle formation.
Most authors have primarily referred to preantral follicles but antral follicles are sometimes mentioned. Hartman (1926) reported that, in the opossum, oocytes in polyovular follicles had a complete zona pellucida, whatever their type.
Another proof of functional normality was the response of these follicles to exogenous gonadotrophins (Bodemer & Warnick, 1961) , when stimulated preantral polyovular follicles became antral but no further development was observed. Hartman (1926) , Engle (1927) and Dawson (1951) are the only authors to mention differences in the size of the oocytes in the same follicle; they considered that only the large oocytes are able to survive. Ovulation from polyovular follicles was not ascertained but suggested by several authors, when the number of embryos exceeded the number of corpora lutea, and the possibility of one ovum dividing was excluded (Davis & Hall, 1950) . Zeilmaker et al (1983) and Simonetti et al (1985) described human follicles punctured for in-vitro fertilization as yielding 2 oocytes but ovulation was never demonstrated.
Polyovular follicles occur frequently in rabbits and we have studied these follicles during the whole course of folliculogenesis from the primary to the preovulatory stage and possible ovulation.
Materials and Methods
During various experiments on 102 rabbits, 7 ovaries containing polyovular follicles in remarkable numbers were selected for further examination: 5 ovaries belonged to 3 does that had received an ovulatory dose of hCG (50i.u.) at the time of coitus and the other 2 belonged to a rabbit that had received no treatment. All animals were killed 8 h after coitus, 2 h before ovulation.
Ovaries were fixed in Bouin's solution and histological sections (7 µ ) were serially mounted and stained with Masson blue trichrome. All sections were observed.
Only developing follicles were considered, when oocytes were already surrounded by the zona pellucida. Primordial follicles were counted only when they were found inside a more developed polyovular follicle.
Follicles were classified according to Baker (1982) but with some modifications in labelling of oocytes in the polyovular follicles (Fig. 1) - Follicles with 2-3 oocytes. In the 7 ovaries there were 231 polyovular follicles with 2-3 oocytes.
In 50 primary follicles, three types were seen, (1) both oocytes were small and equal in 22 follicles, (2) one was larger than the other in 22 follicles (Fig. 3) , and (3) both oocytes were large in 6 follicles. Of the 218 oocytes observed, only 104 were measured because this sample was considered an adequate representation of all the oocytes of this stage.
In secondary follicles, the major oocyte was bigger than the minor oocyte, whereas in a tertiary follicle containing all three categories, the major oocyte was bigger than the intermediate oocyte which was bigger than the minor oocyte.
In antral follicles, topographical position inside the follicle correlated with the oocyte size, the central oocyte being larger than the peripheral which was larger than the mural oocyte (Table 2) . In tertiary follicles the minor oocytes were larger than the minor oocytes in primary follicles. Nevertheless, some minor oocytes did not seem to grow well if they remained almost in the same position, i.e. mural, in antral follicles. Intermediate oocytes of tertiary follicles were larger than all major and minor oocytes of primary follicles; they were presumably oocytes that continued to grow and in antral follicles they would become the peripheral oocytes which are even larger. (Table 2 ). In preantral follicles their measurement was inversely proportional to the growing number (Fig. 7) Comparison of the size ofoocytes in control and polyovularfollicles As shown in Fig. 8 and Table 2 , the size of the oocytes in normal follicles increased progressively. Oocytes in tertiary and antral follicles were of similar size, one that is necessary for the resumption of meiosis. Oocytes were smaller in preovulatory follicles because of the loss of the first polar body. Oocytes from monovular follicles in ovaries with polyovular follicles were similar in size to those of control follicles but the dispersion of values was bigger at the primary stage (P < 0001) ( Table 2) .
The diameters of oocytes in control follicles of both types were generally different from those of polyovular follicles (Table 2 ). The growth pattern was also different. In primary and secondary follicles, the main oocytes can achieve a bigger size than in controls, for instance in secondary follicles (680 ±21 vs 60-5 ± 1-4) (P < 001), probably because it takes a longer time to reach the next stage of follicular development.
However, in tertiary follicles, major oocytes were smaller than in both controls and values were more dispersed. The oocytes in control follicles of both types had reached the maximum size; major oocytes in polyovular follicles would achieve this size only later, in antral follicles, when dispersion of the values was reduced and similar to that in controls (Fig. 9) .
In polyovular follicles with^4 oocytes the difference between major oocytes and control oocytes was clearcut.
Discussion
We demonstrate for the first time in a mammalian species that polyovular follicles are able to accomplish the whole course of folliculogenesis from primary to preovulatory follicles. Hartman (1926) , Papadaki (1978) and Szöllösi (1978) found no morphological differences between oocytes in primary monovular or polyovular follicles by light or electron microscopy. Bodemer & Warnick (1961) The presence of about 1% of preovulatory polyovulatory follicles has been deduced for human ovaries (Zeilmaker et al, 1983; Simonetti et al, 1985 Only 0-4% of human primary follicles are polyovular (Gougeon, 1981) . Taking into account the high percentage of follicular atresia until ovulation, the probability of a polyovular follicle ovulating is very low. Furthermore, the delay of central oocytes in reaching optimal size may affect normal post-fertilization development as chronological disturbances of the process of preovulatory development are known to have unfavourable consequences on embryo survival. Therefore, dizygotic twinning from two oocytes in the same follicle is very unlikely. The eccentric situation delays growth but does not stop it, demonstrating a continuous relation with contiguous follicular cells. This limitation of growth capacity could be explained by a substance gradient inside the follicle, the central ovum being more favoured. Only a limited amount of this substance is provided in each follicle so that the presence of more than 3 oocytes will make their growth even more limited.
We conclude that there is a relation between the topographical situation of the oocyte inside the follicle and its potential to grow. The ability to resume meiosis is probably a consequence of having attained a certain size necessary for further development. Peripheral oocytes were unable to resume meiosis at smaller size than in controls (Fig. 9) . The only mural oocyte observed in a preovulatory follicle was at the dictyate stage presumably because of its size and topographical situation, although seemingly exposed to the same hormonal milieu.
The expansion of the cumulus around the preovulatory oocytes is equally puzzling. 
